Alterations in purinergic and cholinergic components of contractile responses of isolated detrusor contraction in a rat model of partial bladder outlet obstruction.
To study the effect of 3 weeks of partial bladder outlet obstruction (BOO), compared to a sham operation, on the cholinergic and purinergic components of detrusor contractile responses to agonists and to electrical field stimulation (EFS); the expression of P2X receptor subtypes was also examined. Partial BOO was induced in female Sprague-Dawley rats by surgically applying a jeweller's silver 'jump' ring around the urethra, such that the urethra was constricted but not closed. Sham-operated female rats underwent an identical procedure without placement of a ring. After 3 weeks of partial BOO the rat bladders became significantly hypertrophied, doubling in weight. Spontaneous activity was markedly increased, but the contractile response to a single bolus of KCl (120 mM) was unaltered. The neurogenic-induced contractile responses of strips of detrusor from obstructed bladders were significantly greater than those from sham-operated bladders, and the responses of strips of detrusor from obstructed bladders to EFS showed a significantly greater atropine-sensitive component than sham-operated detrusor. However, the response of detrusor strips to EFS that was susceptible to desensitization by alpha,beta-methylene ATP was not significantly changed in obstructed bladders. The sensitivity of the strips from obstructed bladders to carbachol, ATP and beta,gamma-methylene ATP was less than in sham-operated detrusor. Immunohistochemical studies showed no difference in the P2X receptor subtypes expressed on detrusor smooth muscle from obstructed and sham-operated rats. In the rat, after moderate bladder hypertrophy, the atropine-sensitive component was significantly up-regulated, but the ATP-sensitive component was marginally reduced, although not significantly. These results suggest that up-regulation of the P2X component of bladder contraction seen in humans with bladder instability, and in other species models of BOO, is not mirrored in the rat, or occurs later in the pathological process of bladder hypertrophy.